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tettamer made of four identical 24 kD (p24) subunits (Desveaux et al. 2002, 
Nature Struct. BloK 9:512-517). The sequence and secondary structure of 
p24 is conserved among plant species and tWs novel plant transcription 
factor has been renamed Whirty, based on the whirligig appearance of the 
quaternary structure of the protein. Accordingly the potato p24 has been 
renamed StWhy 1 , and its ortholog in Arabldopsis AtWhy 1 . 
(OOOSl It would be highly desirable to be provided with plant transcriptional 

activators, mutants thereof and uses thereof for fricieasing plant defence 
responses to pathogens. 



SUMMARY OF THE IMVgMTiQM 

PIOOS] One Qim of the present invention is to provide plant transcriptonal 

activators and mutants ttiereof. 

[0007] Another aim of the present invention is to provide plant 

. transcriptional activators and mutants thereof for increasing plant defence 
responses to pathogens. 

[0008] In accordance with the present invention there te provided plant 

transcriptional a<^tors and mutants thereof. 

[0009] In accordance with the present Invention there is also provided plant 

transcrfptionai activatore and mutants thereof for increastng plant defence 
responses to pathogens. 

[0010] In accordance with one embodiment of the present invention there is 

provided a peptide which confers increased pathogen resistance upon a 
plant expressing the peptide, the peptide having a sequence selected from 
the group consisting of SEQ ID NO:1. SEQ ID NO:2, SEQ ID N0:3. and 
SEQ ID NO;4 mutated at a position selected from the group consisting of 
Gly148. Pro183, Qlu271. Trp272 and residues between and including 
Pro123 to Gly128. an ortholog thereof, a homolog thereof, a functionally 
acth^e fragment thereof or a functionally active variant thereof. 
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[0011 J In accordance viHh another embodlnient of the present invenfion 

there is provided a recombinant nucleic acid molecule comprising a 
sequence which codes for a peptide selected^ from the group consisting of 
SEQ 10 NO: 1. SEQ ID NO:2. SEQ ID NO:3 and SEQ ID NO:4 mutated at 
a position selected from the group consisting of Gly148. Pro183. Glu27l. 
Trp272 and residues between and including Pro123 to Gly128. an orUwIog 
thereof, a homolog thereof, a functionally active fragment thereof or a 
fUnctaonaRy active variant thereof. 

[0012] A prefisrred recombinant nudeic acid molecule Is DMA. 

100131 Preferably a vector contains the recombinant nucleic add molecule, 

more preferably an expression vector. 

[0014] A preferred recombinant nucleic acid molecule is operatively linked 

to an expression control sequence. 

[0015] In accordance with another embodiment of the present invention 

there is provided a method of expressing a recombinant nucleic add 
molecule in a cell containing an expression vector of the present invention, 
comprising culturing the cell in an appropriate cell culture medium under 
conditions that provide for expression of the recombinant DNA molecule by 
theceH. 

[OOiq A preferred method of the present invention, further comprises the 

step of pori^ing a recombinant preiduct of the expression of the 
recombinant DNA molecule. 

[00171 'n accordance with another embodiment of the present invention 

there is provided a cell transfbnned w«th the recombinant DNA molecule of 
the |»esem invention. 

[0018] In a preferred embodiment of the present invention, the 

recombinant DNA molecule is Integrated in the genome of the oeB. 
[0019] A preferred cell of the present invention is a plant o^. 



[0020] In accordance with another embodiment of the present invention 

there is provided a plant comprising a cell of the present invention. 

[0021] In accordance with another embodiment of the present invention 

there is provided a transgenic plant comprising a recombinant nudeic acid 
molecule of the present invention. 

[0022] In a preferred transgenic plant of the present invention the 

recombinant nudeic add is Integrated into the genome of the cell. 

[0023] in accordance with another embodiment of the present Invention 

there is provided a method of increasing pathogen resistance in a plant 
comprising the steps of: (a) intiodudng into a cell of tiie plant a 
recombinant nudeic acid nrmlecule of the present invention; and (b) 
expressing the recombinant nudeic add molecule in the cell. 

[0024] In accordance with another embodiment of the present invenBon 

there is prodded a method of increasing pathogen resistance in a plant 
comprising the steps of: (a) mutating a nudeic add sequence v\^]ch codes 
for p24; and (b) expressing the nucleic add sequence In the plant, wherein 
the mutating results in a amino add substitution In the p24 which increases 
DNA binding affinity of PBF-2 for an elicitor response element (ERE). 

[0025] In a preferred method of the present invention the amino add 

substitution replaces Pro125 with nothing or a different amino add. 
preferably with Leu. 

[0026] In a preferred method of the present invention the amino add 

substltuUon replaces Trp272 with nothing or a different amino add. 
preferably with Ala. 

[0027] In a preferred method of the present Invention ttie amino add 

substitution replaces Glu271 with nothing or a diBerent amino add, 
preferably with any non-addle amino add. 



I 
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[0028] In a preferred method of the present invention the amino acid 

substitution replaces Pro183 with nothing or a different amino acHdt 
preferably with Ser. 

[0029] In a preferred method of the present invention the amfno acid 

substitution replaces Gly148 with nothing or a different amino add. 
preferably with Glu. 

[0030] In a preferred method of the present invention the ERE regulates 

expression of a pathogenesis-related (PR) gene. 

[0031] In a prefenred method of the present invention the PR gene is a PR- 

IG gene, preferably PR-IOa. 

[0032] In a prefenred method of the present Invention the step of mutab'ng a 

nucleic acid sequence is effected by a chemical mutegen, radiation, natural 
muteticn or a recombinant DNA technique, preferably site-directed 
mutagenesis. 

[0033] . In accordance with another embodiment of tt^e present Invention 
there is provided a method of increasing pathogen resistance in a plant 
comprisfng increasing DNA binding affinity of PBF-2 for an elicftor response 
element (ERE) of a pathogenesis-related (PR) gene. 

[0034] In a preferred method of the present invention Increasing DNA 

binding affinity of PBF-2 for an ERE comprises mutating a Otenninal 
negative autoregulatory domain of p24, wherein the C-termlnal 
autoregulatory domain inhibits PBF-2 DNA binding and wherein the 
muteting decreases negative autoregulation of the domain. 

[0035] In a preferred method of the present invention the mutating 

comprises an amino acid substitution in p24. 

[0038] In a preferred method of the present invention mutating a C-tenninal 

negative autoregulatory domain is effected by a chemical mutegen. 
radiation, natural muteUon or a recombinant DNA technique, preferably 
site-directed mutegenesis. 
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[00371 In a preferred method of the present Invention the amino acid 

8ut>stitutlon replaces a residue between and including Pid123 to eiy128 
with notf)ing or a different amino add. 

[003B1 For the purpose of the present invention the (oHowing temis are 

defined below. 

10039] The term "ortholog" is intended to mean a gene obtained fiom one 

species that is stmcturally similar and is the functional counterpart of a 
gene from a different species. Sequence differences among orthofogs are 
the result of spedatlon. 

[0040J The tBm -homolog" is intended to mean a gene or protein from one 

species, that has a common origin and functions the same as a gene or 
protein, respecBvely, from another species. 

I0041J The tenn "transfonned" when quaHfying a cell is Intended to mean a 

cell Into which (or into an ancestor of which) has been introduced, by 
means of recombinant DNA techniques, a DNA molecule encoding'(as 
used herein) AtWhyl. a homolog of AiWhyl. a functional mutant of 
AtWhyl. a functional fragment of AWVhyl. a functional fragment of a 
homolog of AfWhyl. and a funcUonal fragment of a functional mutant of 
AiWhyl. 

IP042I The tenn Transgenic is intended to mean an organism harbouring 

In its genome of its germ and/or somatic cells a transgene that has been 
introduced using recombinant technology. 

IP043I The tern) "transgene" is intended to mean a gene inserted into the 

genome of the germ and/or somatic ceils of an organism in a manner that 
ensures Its function, replication and transmission as a normal gene. A 
transgene' can be any piece of a nucleic acid molecule (for example 
DMA) which is inserted by artifice Into a ceH. and becomes part of the 
onanism (integrated into the genome or maintained exirachromosomally) 
which developslrom that cell. Such a transgene may include a gene which 
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is partly or entirely heterologous (i.e., foreign) to the transgenic oiganism, 
or may represent a gene homologous or analogous to an endogenous 
gene of the organism. 

[0044] The term ^'pathogen*' is intended to nrtean any organism which can 

infect another organism.. Such infection may result in and/or induce 
disease in the infected organism and/or result In the death of the infected 
organism. Examples of pathogens include, but are not limited to, bacteria, 
viruses, lungi, oomycetes, inse^, nematodes and plants. 

BRIEF DESCRIPTIOM OF THE DRAWINGS 

I004S1 Fig. 1 illustrates the sequence alignment of the potato StWhyl 

protein sequence (SEQ ID NO:1) and the three Ambldopsis Whiriy proteins 
AlWhyl (gi5223748) (SEQ ID N02}. AIWhy2 (gi1817S814) (SEQ ID N0:3) 
and AtWhyS (gi15227028) (SEQ ID NO:4); 

[0046] Fig. 2 illustrates that mutations in Arabidopsis AWVhyl lead to 

change in the susceptibility of Arabidopsis thQllana cotyledons to 
Infection by Peronospora parasitica Noco2, as quantified by counting 
sporangia on cotyledons 7 days after infection; 

(00471 Fig. 3 illustrates wild type CoW Arabidopsis plants and AiWhyl - 

TILLING lines tilll, tHI2 and till3 infected with the compatible oomycete 
pathogen P. pamsltlca Isolate Ntoco2; 

[0048] Rg. 4 illustrates that the extreme C-termlnal domain of SfWhyl 

interacts with and appears to interfere with the DNA-binding sur^ce of 
SfWhyl through an interaction mediated mainly through Ly8l88 and 
Tq?272. as well as Glu271 and Hisi 74; and 

[0048] Fig. 5 illustrates that mutatton of Trp272 Increases the DMA-binding 

affinity of Sfl/Vhyl and shows (A) the mutation mW272 causes a change in 
electrophoretic mobility relative to wild type SWVhyl. (B) a bar graph 
quantitatively representing the amount of probe shifted by each protein in 
(A) relative to wild type StWhyl (StWhyl = 1.0). and (C) immunoblot 
analysis of extracts used for EMSA analysis in (A) using antibody laised 
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against recombinant SfWhyl to show equal loading of the Wt and m272 
proteins. 

DETAILED DESCRIPTION OF THE INVENTION 

(0050] Sequence alignment of the potato SfWhyl protein sequence (SEQ 

ID NO:1) and the three Arabldopsis Whirly proteins AtWhyl (gi5223748) 
(SEQ ID NO:2). AfWhy2 (gl18175814) (SEQ ID N0:3) and AtWhyS 
(gl15227028) (SEQ ID N0:4) is shown in Rg. 1. The alignment was 
initially perfbrmed using ClustalW (Thompson et al. 1994. Nud, Acids Res, 
22:4673-4680) and was subsequently manually modifted. Numbering 
corresponds to the SfWhyl protein. Conserved residues (100% between 
all four members) are bo)»d in black and positions with conserved similar 
residues are boxed in grey. The consensus protein sequence obtained 
from the alignment is indicated at the bottom. 

10051] The secondary structure predicted by the program PDH Indicates 

that these sequences are likely to adopt a secondary structure similar to 
that of potato p24 (Desveaux et al. 2002, supra). 

[0052] Arabidopsis lines containing single point mutations in the sequence 

of AWVhyl were obtained from the Arabidopsis Tilling Project (McCattum et 
al. 2000. Nature BiotechnoL 18:455-457). Three Arabidopsis lines, tilll ,till2 
and tili3 possessing point mutations in A1\Miy1 were obtained by TILLING. 
The mutatton in line tilll changes Pro125 to Leu, WX2 changes Pro183 to a 
Ser and the mutatioh in tins changes Olyl4& to a Glu. The mutations in the 
Arabidopsis TILLING lines are marked by an asterisk in Fig. 1, as well as 
the amino acids Trp272 and Giu271 believed to negatively regulate DNA- 
binding activity. These lines were produced by treatment of Arabidopsis 
seeds with a mutagenizing agent 

[0053] Fig. 2 shows the susceptibility to Infection by Pemnospore pBmsitlca 

isolate Noco2 of wild ^e Arabidopsis fhaliana Col-0. of two mutant lines 
that show increased susceptibility to this pathogen (lines tilI2 and tm), and 
of the (Pro125 to Leu) mutant line (tail), which shows decreased 
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susceptibility to infection. Mutations in Arabidopsis AtWhyl that lead to 
change in the susceptibility to infection by Peronospora pamsUica isolate 
Noco2 were quantified by counting sporangia on cotyledons 7 days after 
infection. Cotyledons were scored as either having 0-5. 6-15 or greater 
than 15 sporangia . Bars of the histogram represent the percentage of 
cotyledons falling into the three categories of sporangia counts for each 
genotype infected. Each category is represented by a difrereirt bar colon 
green (bar 1)» 0-5 sporangia; yellow (bar 2). 6-15 sporangia; (bar 3) red. 
more than 15 sporangia per cotyledon. 

(00S4] These results are oonflrmed by staining infected cotyledons with 

Trypan Blue. Wild type Col-0 Arabidopsis plants and AlWhyl TILLING 
lines till1. till2 and till3 were infected with the compatible oomycete 
pathogen P. parasitica isolate Noco2. Hyphal growth was then examined 
by Trypan Blue staining leaves 2 days after Infection (Fig. 3). 

[0055] Replacement of Pro125 with amino acids other than leucine and the 

modification of amino acid residues surrounding Pro125 also lead to 
Increased resistance to pathogens. 

[0056] The above results suggest that the mutation Pro125 to Leu in 

AH/Vhyl is dominant It Is therefore predicted that overe)q>ression of this 
mutant AtWhyl gene in Ambithp^s Umliana would also confer a disease 
resistant phenotype. Transformation of any plants v«Ah the AtWhyl mutant 
gene bearing the Pro125 to Leu mutation, or an homolog of AfWhyl with a 
similar mutation, should confer to this plant an increased resistance to 
pathogens. 

[0057] Sequence comparison of Whirly femtly members reveals that 

Lys188 is conserved among these proteins (Oesveaux et al. 2002, sup/a; 
Fig. 1). Furthermore, the side chain of this residue is exposed to the 
solvent and its position suggests that it could make contact with single- 
stranded ONA (ssDNA) <Flg.4). Interestingly, the crystal stmrture of PBF-2 
revealed that Oils residue interacts ^th Trp272 located at the Oterminus 
(Fig. 4). This interaction positions the C-terminus across the p-sheet 
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surface of PBF-2, where It could interfere with DNA binding. As shown In 
Fig. 4 the extreme C-termlnal domain of SWVhyl interacts with and 
appears to interfere with the ONA-blndIng surfiace of SWVhyl through an 
interaction mediated mainly through Lys188 and Trp272. as well as Glu271 
and His174, The DNA binding surface of a PBF-2 protomer is depicted as 
a ribbon diagram in Fig. 4 with the side chsdns of oonserved amino acid 
residues predicted to be important for ssDNA binding affinity indicated. 
Amino adds of the KGKAAL sequence known to be critical for DNA binding 
acHvi^ ate located at positions 100-105, those of the YDW sequence In 
loop are at positions 143-145. the extreme O-temnlnal backbone 
containing Trp272 is labelled as Otermlnus, and the position of Lys188 is 
indicated by an arrow. 

[0058] IMutation of Lys188 abolished PBF-2 DMA binding activity in Electro 

SVIobllity Shift Msays, confirming the importance of this residue for DNA 
binding. Therefore, the C-terminus may not only act as a barrier to the 
ssDNA. but could compete with the DNA for Interaction with Lys166. 

[0059] As shown in Ffg. 5. mutation of Trp272 to Ala in the C-temiinus of 

SlWhyl (Fig. 1; mW272) resulted in a 3.5-fold Increase in DNA binding 
affinity, indicating that the C-terminal region of p24 could act as a negative 
autoregulatory domain. Trp272. which appears to be important fbr 
interacting with the DrsiA-binding surface of SfWhyl was mutated and its 
effect on DNA binding acKvity was examined. Fig. 5A shows the EMSA 
analysis of wild type SMhyl and the mutations mW272 and mK188 with 
the non-ooding strand of the ERE as probe using 80 nM of protein in eadi 
reaction. Note that the mutation mW272 causes a change in 
electrophoretic mobifrty relative to wild type SttA/hyl. suggesting a possible 
important conforniational change. Fig. 5B: shows a bar graph 
quantitatively representing the amount of probe shifted by each protein In 
Rg. 5A relative to wild type SfWhyl (StWhyl = 1.0). Quantitation of DNA 
bound SflAHiyl was assessed by liquid scintillation counting of the 
. retarded band excised from the gel. Fig. 5C shows an immunoblot analysis 
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of ^(tracts used for EMSA analysis in Fig. 5A using anObody ralsad against 
recombinant StWhyl to show equal loading of the Wt and mW272 proteins. 
It is expected that the majority of amino acids, particularly those simitar to 
Ala, woutd give similar results. 

[0060] Therefore, mutation of Trp272 which leads to increase binding of 

PBF-2 to DNA would lead to increased resistance to pathogens. This is 
supported by the observation that the AtWhyl mutant protein In the liliS 
line (h^hly susceptible to infe<^on. Fjg.s 2 and 3) binds s^nificantly less to 
DNA than wild typo AtWhyl. This indicates that a correlation exists 
between the «aent off binding to DNA and disease resistance. The Trp272 
mutation oould be obtained through mutagenesis of the wild ^e gene in 
planta. Alternatively plants could be rendered more resistant by 
transformation with the Tfp272 mutant allele, using such techniques as. but 
not limited to, ^lobacterium meditated transfbnnaUon. particle 
bombardR»nt, direct DNA tran^rmation. \nnd vector infection, 
etec^roporation. and micro-injection. 

100611 Elimination of the crystal structure <a PBF2 revealed that a s«x>nd 

amino add, Glu271. also contributes to the interaction of the C-terminus 
across the P-sheet surface of PBF.2. It is ttierefore ariticipated that 
mutation of this residue will also lead to increased DMA bindina and 
therefore to ah increased resistance to pathogens. 

[0062] The present invention also shows that another point mutation 

(P«>125 to Leu) In tiie sequence of AlWhyl (tilll) also confers to the plant 
AraMtfopsb ihattana an increased resistance to infection by the patiiogen 
Peranospora paiasiGica Isolate Noco2 (Rgs. 2 and 3). These figures show 
ttiat less sporangia and hyphal growth are present in tilll plants infected 
viJlth the oomycete as compared to wUd type plants infected virfth ihe same 
pafliogen. By contrast, point mutations in the till2 and tBI3 lines lead to 
increase susceptibflity to infection by P. panasiUca. confirming the 
importance tit AlWhyl in disease resistance. 
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10063] 



These results Indicate that ft would be possible to screen for the 



presence of these mutations in Whidy genes In any plant species and that 
these mutations would confer increased resistance to infection by 
pathogens. These mutations could be induced by any means, including but 
not limited to. chemical, radiation, natural, or alternatively by using 
recombinant DMA techniques such as site-directed mutagenesis on an 
isolated nucleic add sequence. 

[0064] SImRar mutations in other Whirty gene fSamiiy memt>ers are also 

expected to lead to resistance to infection. 

pi065] The present Invention is not intended to be limited only to peptide 

sequences for the transcriptional acBvators disclosed (either wild-type or 
mutant), but is intended to also include nucl^c acid sequences which code 
for such transcriptional activator peptide sequences. The nudeic add 
sequences can be recombinant nudeic acid molecules and may indude 
DMA and RNA. Cloning and propagation of these nudeic acid molecules 
can be achieved by techniques commonly known and used in the art, sudi 
as by incorporating the nudeic acid moieoiles into vectors which can be 
transformed and/or transfected into bacterial or other host systems for 
maintenance and propagation thereof. 

tOOeq Expression of such peptides in a transformed host cell (for example, 

such as in a bacterial, ftingal or plant cell) can be achieved by techniques 
commonly known and used in the art For ^cample, a recomWnant nudeic 
add moleoite can be operatively Ibiked to an e)vression control sequence 
in an expression vector. The expression vector can then be used to 
transfbrm a host cell using techniques commonly known and used in the 
art, such as for example, Agrobacterlum mediated transformation. The 
transformed host may be, for example, a single cell, or a callus of cells or 
plant produced by cuKuring the cell in vitro. Expression of the peptide in 
the transfomried host can then be achieved by the appropriate measures, 
for example, by culturing the cell in an appropriate cell culture medium in 
vftro under conditions that provide for expression of the recombinant 
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nucleic acid molecule by ttie cell, or by the application of an appropriate 
inducer 

[0067] Such transformed hoste can be used to produce large quantities of 

such peptides which can be isolated and purified from such trar^lbrmed 
hosts. A vector transformed into a host cell may remain separate from the 
genome of the host or it may become integrated within the genome of the 
host Transformed hosts are considered to be transgenic. 

[0068] A transgenic plant possessing a nucleic acid as discussed above 

and expressing the peptide coded by the nucleic acid would display 
Increased pathogen resistance over a non-transgenic plant 

[0069] While the invention hs^ been described in connection with specific 

embodiments thereof, it wOi be understood that It Is capable of further 
modifications and this application is intended to cover any variations, uses, 
or adaptations of the invention following^ in general, the principles of the 
invention and including such departures from the present disclosure as 
come within known or customary practice within the art to which the 
Invention pertains and as may be applied to the essential features 
hereinbefore set forth, and as follows in the scope of the appended claims. 
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WHAT IS CLAIMED IS! 

1 . A peptide which confer increased pathogen resistance upon a plant 
expressing said peptide. saM peptide having a sequence selected 
from the group consisting of SEQ ID N0:1. SEQ ID NO:2, SEQ ID 
NO:3, and SEQ ID NO:4 mutated at a position selected from the 
group consisting of Glu271. Trp272 and residues between and 
including Pro123 to Gly128. an ortholog thereof, a homolog thereof, 
a functionally active fragment thereof or a functionally active variant 
Oiereot 

2. A recombinant nucleic acid molecule comprising a sequence which 
codes for a peptide selected from the group consisting of SEQ ID 
NO: 1, SEQ ID NO:2, SEQ ID NO:3 and SEQ ID N0:4 mutated at a 
position selected from the group consisting of Glu271. Trp272 and 
residues between and Including Pro123 to Gly128, an ortholog 
thereof, a homolog thereof, a functionally active fragment thereof or 

a functiondliy active variant thereof. ' 

3- The recombinant nucleic acid molecule of claim 2. wherein said 
nucleic acid is DMA. 

4. A vector oontabiing the recombinant nudeic add molecule of claim 
2. 

5. The recombinant nucleic acid molecule of claim 3. wherein said DMA 
sequence is operatively llnlced to an expression control sequence. 

6. An expression vector contsdning the recombmant DNA molecule of 
claims. 

7. A method of expressing a recombinant nudeic add molecule in a 
cell containing the expression vector of daim 6, comprising culturing 



III 
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9. 



14. 



15. 



16. 
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the cen In an appropriate cell culture medium under conditions that 
provide fer exprassfon of the recombinant DMA molecule by the cell. 

The method of claim 7. further comprising the step of purtiying a 
recombinant product of the exprassion of the recombinant DMA 
molecule. 

A cell transfbmied with the recombinant DMA molecule of dalm 2. 

10. The cell of dalm 9. v^^ereln said recombinant DMA molecule is 
integrated in the genome of said cell. 

11- The ceu of dalm 9. wherein saw cell Is a plant cell. 

12. A plant comprising the cell of claim 11. 

13. A transgenic plant comprising the racomWnantnudeic add molecule 
of claim 2. 

The transgenic plant of dalm 13. wherein said recombinant nudeic 
acid IS integrated into the genome of said cell. 

A mefhod of increasing pathogen resistance In a plant comprising 
<he steps of: (a) Introducing Into a cell of said plant a recombinant 
nudeic add molecule as defined in daim 2; and (b) expressing said 
recombinant nudeic add molecule In said cell, 

A method of increasing pathogen resistance In a plant comprising 
the steps of: (a) mutating a nudeic add sequence which codes for 
P24; and (b) expressing said nucleic add sequence In said plant 
wherein said mutating results in a amino acid substituOon in said p24 
whidi Increases DMA binding affinity of PBF.2 ,for an eUdtor 
response element (ERE). 



«^ ^ ^- * 
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17. The method of dalm 16. wherein said amino acid substitution 
replaces Prol26 with nothing or a different amino acid. 

ie. The method of dalm 16, wherein said amino add substitution is 
Pro125toLeu. 

19. The m^od of daim 16. wherein said amino add substitution 
replaces Trp272 with nothing or a different amino add. 

20. The method of daim 16. wherein said amino add substitution Is 
Trp272toAJa. 

21. The method of daim 16. wherein said amino add substitution 
replaces Glu271 with nothing or a dilfeient amino add. 

22. The method of daim 16. wherein said amino add substitution Is 
GIU271 to any non-acidic amino acid. 

23. The method of daim 16. wherein said ERE regulates expression of a 
pathogenesls-related (PR)gene. 

24. The method of daim 23. wherein said PR gene is a PR.IO gene. 

25. The method of daim 24. wherein said PR gene Is PR-iOa. 

26. "n!emethod<^dalm16.whereinthestepofmutatinganudeJcadd 
. sequence is effected by a chemical mutagen, radiation, natural 

mutation or a recombinant DMA technique. 

27. The method of dalm 26. wherein said recombinant Dl^ tedtnique is 
site-diiected mutagenesis. 

28. A method of Increasing pathogen resistance in a plant comprising 
.ncreasing DMA binding affinity of PaF.2 for an eUcltor response 
element (ERE) of a pathogenesis-related (PR) gene. 



f 
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2a The method of daim 28, wherein Increasing DNA binding affinity of 
PBF-2 for an ERE comprises mutating a C-temiinal negative 
autoregulatory domain of p24, wherein said C-terminal 
autoreguiatory domain inhibits PBF-2 DNA binding and wherein said 
mutating decreases negative autoregulation of said domain. 

30. The method of claim 29, wherein said mutating comprises an amino 
acid substitution in p24. 

31. The method of daim 30, wherein said amino acid sut>stftytton 
replaces Prol 25 with nothing or a different amino acid. 

32. The method of daim 30, wherein, said amino dcid substitution is 
Pro125toLeu. 

33. The method of daim 30. wherein said amino acid substitution 
replaces Trp272 with nothing or a different amino acid. . 

34. The method of claim 30* wherein said amino acid substitution 
replaces Trp272 with Ala. 

35. The method of claim 30, wherein said amino add substitutton 
replaces Glu271 with nothing or a different amino add. 

36. The method of claim 30» wherein said amino acid substitution 
replaces Glu271 with any non-acidic amino add. 

37. The method of daim 28» wherein said mutating a C-temiinal 
negative autoregulatory domain is effected by a chemical mutegen. 
radiation, natural mutation or a recombinant DNA technique. 



38. 



The method of daim 37, wherein said recombinant DW< technique is 
site-directed mutagenesis. 
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Tl^^thod Of Claim 16. wherein said amino add substltutfon 
ce^ace. a residue bet«.een a.d including P«>123 to Glyl2a wilh 
nottiing or a dffTerent amino acid. 

The method of dalm 30. wherein said amino acid substitution 
replaces a residue between and Ihcludihg P«,123 to Glirf28 wRh 
nothing or a different amino add. 



I 
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ABSTRACT OF THE IMVEMTION 

The present invention relates to plant transcriptional activators and mutants 
thereof. Furthermore, the present invention relates to uses of plant 
transcriptional activators and mutants ttiereof for Increasing plant defence 
responses to pathogens. In particular, the present invention relates to a 
peptide which confers increased pathogen resistance upon a plant 
expressing said peptide, said peptide having a sequence sheeted from the 
group consisting of SEQ ID NO:1, SEQ 10 NO.'2, SEQ ID NO:3, and 8EQ 
ID NO:4 mutated at a position selected ftom the group consisting of 
Glu271, Trp272 and residues between and including Pro123 to Gly128. an 
ortholog tiiereof» a homolog thereof, a functionally active fragment thereof 
or a functionally active variant thereof. 
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